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(54) OPTICAL DATA RECORDING MEDIUM 

(57)Abstract: 

PURPOSE: To expand a laser power tolerance value for recording and 
erasure by adding oxide having specific standard forming free energy 
to the recording membrane formed on a substrate and reversibly 
transferred to states different in optical characteristics by the 
irradiation with laser beam. 

CONSTITUTION: An optical data recording medium is adapted to a 
data recording and regenerating apparatus using laser beam and 
especially constituted in a rewritable manner. This medium is formed 
from at least a substrate 1 and the recording membrane 3 formed on 
the substrate 1 generating a phase change by the irradiation with laser 
beam to transfer to states different in optical characteristics. In this 
case, oxide is added to the recording membrane 3 and the standard 
forming free energy thereof at 1000*'C is set so as to become smaller 
than -900kj/mol 02. As oxide, one kind of oxide among 10 kinds of 
Gd203, Ho203, La203, Nb203, Sc2P3, Sm203, SrO, Tb203, Th02 
and Y203 or a combination of two or more kinds of them is used. 
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(57) 
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—533— 



(2) 

1 

a ri&X:^;P^— 5^t- 9 0 0 kJ/moI o» J; 0 t>/h;5 V> C i: 

a, H02O8. LaaOs, NdaOs. SC2O3, Sm2 08. S 10 
rO, Tb2 03. Th02, YtOzOl Omm(Dmit^<D\^^ 

[^*«4] m»m»<O^0i»<DGe, Sb, Te-C. 

(Gc) 1 (Sb) r (Tc) , 
0.10^x^0.35 0.10^y 

0.46^z^0.65 x+y+z=l 20 

\z^ib^m^ffi9 owtm±"c*-5Jia:s#ai:"r*ii 
1 ^mm(Dyt^mmm&tm. 

[f«*:©5] Ge, Sb. TeOWMtifi. 
(GesSbiTes) x (GcSbiTc*) i-« 

O^x^l 

x^t>tsti^mmp^\z^^z.^^¥fWi^^^9^^4m 

j&t, 10 0 O'ClC;fctt«»gip^^a*x^;i/^-;0t- 9 
OOkJ/mol Ot^D^fh^\f^mit^i^e^^^t^»m 

tOi, H02O3, LaiOa. NdiOa. SC2O3, Sm 
jOs, SrO, Tb20a, Th02. YiO»(Ol Omm<om 

[Sf*3B9] i2««]e©^^4i^d^Ge, Sb, Te^> 

(Ge) X (Sb) y (Te) « 
0.10^x^0.35 0.10^y 
0.45^2^0.65 x+y+2=l 



#H^4-3 2 5 2 8 8 

2 

tR^JSlO] Ge, Sb. TeOiBrittt:*^, 
(Ge2Sb2Te5) i (GeSb2Tc<) i-i 
O^x^l 

1 1 1 TSft® (D^nif^ 2 0 mnSiLTT* § r 
fig. *tt^<J!»t-«tc»bT5^«U:/t«»BSr«AT;&:S 

^^mm^mkmz^^^x. ^wmma^. looo-c 

Jc:feJt^S^^a*X:^i;V^-;&t- 9 0 OkJ/mol O2 

[il«]S133 »aBlC-&:&3n«>Rfl:«>*t. Gd2 0 
a. H02Oa. LaaOa. NdaOa. SCaOa, SmaOa, S 
rO, TbaOa, Th02, Ya Os 1 0 SISOSikftcDV^ 

«IK2:r^§l^«l 2^8BttC03^fff«ieftfl»4Co 

^ci:&!sat-r$g[«^i 2]gie«o3t#iffflE®« 

[»*^1 5] S»»R©^rit4J^)Qf«Gc. Sb, Tc 

(Gc) . (Sb) T (Te) . 
0.10^x^0.35 O.lO^y 
0.45^2^0.65 x+y+z=l 

xm^^ti^mmztb^z,hL^mkt.^^mim\ 2 

[a*«16] Ge, Sb. Te©3B^3&^, 
(Ge2Sb2Te5) • (GeSbaTe^) i-i 
O^x^l 

T^$n«>«BHrtJC»^e:i:&»ai:rsH««l S^® 
[0 0 0 11 

[0 0 0 2] 

[0 0 0 3] s»mmttn^i^x}ii. m^^tre. i n. 
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(3) 

3 

sb. se^=&^^4*i:'r«>#a«-*gaMTffl^fl:rs 

[0 0 0 4} «SI^«J^tUT«, AhOs. 
SiOi. SiO, Ta20B. MoOa. WOa. ZnS, Zr 
02, AIN, BN, SiNx, TiN, ZrN, PbFj. M 

[0005] 

[0 0 0 6] Te. I E 
[0 0 0 7] E® • ^e*0«DjlL.»tt«:lRl 

[0008] 

»ric»lC, 1 00 0*Cfc:;fe>t-5W15^e*X:^Jl/*- ^ 
[0009] 

[f^^] 1 0 0 Q*z\z^n^m^^ 

^ S d&x:1^;i'^— 9 0 0 kJ/mol Ot J; D V>R 
[0010] ^ 

[0 0 11] ^^m(om»mi^(oR^^t3immm^mi 

[0 0 1 2] S«l i:UT«. PMMA, #U;^-3p^ 

[0 0 13] emmz, AQ>nn\t. mmm - vc^m\z so 



«ria^4 - 3 2 5 2 8 8 

4 

AI2O3, Si Ox. TasOs. M0O3, WO 
3, ZnS. ZrOi. AINx, BN, SiNx, TiN, Zr 

N, PbFi, u%¥t^(Dmnwmtz,n^<r>m^i^^^^ 

[0 0 14] fB»li»3ft« IISa4^£:l^aS«tBa:0 

mx^m^izmmiit{t^^z.^mm. m^\irejc\ti 

nfc««fl:«»<Z>^*i^i:UTtt. Tc-Sb-Ge. Te- 
Ge, Te-Ge-Sn, Te-Ge-So-Au, Sb~Te, Sb-S 
e-Te, ID-Te, In-Se, In-Se-Tl, In-Sb, Id- 
Sb-Se, Iii-Sc-Te«*mf&nSo 
[0 0 15] ^t*B5«. Au, Al, Ni. Fe, Cr^ 

m 3 <Dmm^m< vxyt^tam^^m^^ji^^'r^ 

t\Z^r:>X. SMS5&|gtfJ^Vi«riG^'rSC:i:'bPlffi 

T^s. m»mm^imiLm^^Mizmfkm»^m 
t^r^maut^^zt\z^r). ^»mmim^tcr)<Dmm 
i^m<x%. ±»i:iyxyt^mbm^miib^:iii^x^ 

[0 0 16] ^S^«7«> mm^7.\^>n-hi.ft 

»^6^mr^^xf6r>^t>ii^z:ii\z^-yxm0crr^. ^ 
^\zu. 2m(D^iSim»^^!m&m^\^Rmm^nm\z 
vx»mm^m\^^xKX)^t>it^zt:\z^r). mmip^^ 
i2». m^^mum&tvx^Qz}.^. 
[0 0 17] ia«»K, «ai^i^. mn. mTtf-AS? 
x/^^^j>^m. 'i^>^u-^-(>^m. cv 

[0 0 18] Te^^iIn^^^^frse>5r(0#^»A 

\z^n^miK>i&\y^it^^j^ m»mimmmzi^vf^ 
m^ym<oi&.m^mm.im3^\^x\.^<z,h\zn^'r^ii 
^sc^i^tti^fc, -^-cDife*, 10 0 o''c\z^n^is»± 
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5 

J^a 9 0 0 kJ/mol Oi^K> ^^b^ V^K 

±gL»t. m»mm^\zmMV'^^mitm(o&^i^-y 

[0 0 1 91 TegittIn&*«»i:U fa»-«*©ll 

ffi3^««W«*fliS?ae»K®^»«* Te-Sb, Tc 
-Ge. Te-Se, In-Te, In-Sb, In-Sci:*^<i> 

0 0'C^C:fett^gip^^e*X*;V^-}W- 9 0 OkJ/m 

01 Oi J:D'b/>^V>g!^«b^. ji^aiS^«f««^t 

[0 0 2 0] tai®Oj;3JC> ®»> 

»»»b't>TVi. -r^^t)^. E® OiiUaJtE 

lttja;&^«<. l»«lc3^^;3:K^b«j€:E®^R 

^3Si:0»1i:T> if^l+^OE&»R^^i^<^>iS 
S^VcMmzUhi^ii^(r>»m^^^^^^^^ ^ &n 

[0 0 2 1] $e>ic«wsrSfefe*s«> se»KJcaL 



4) «pBB¥4-3 2 5288 

6 

ii-s 1 0 0 0"c«c:feit^g2p^aftx^;m2-*«- 9 

OOkJ/mol 02<fcDt>/h^V>Kft:«ri:T^t. ESSR 

[0 0 2 2] KTlC ^#:«I>iW^'bt)T*56MSp3S 
f^^»;5:E»iiiea*KiiUT> Get Sb2Te5^a(Jf> S 

tt, #jci^t)jEbfr^'rsE®/ty-'<oiiF«$gs&jt« 

62-209742-^12:^ « 

[0 0 2 3] a 1 KZT'^Tsi^Wm^^^. S«0«SI» 
5.25-<>^SciD:tf^>^tbfco ES»»oKiPW:6 OnB 

it? fflJ&U->hW V^bTVi*. «SWOR^tt, 

ffi!l<Z>]^^3&t 1 5 Onm. E®liKJiJCtt2 0 Onmiattfeo 
SS#®a»»wJ^^ (Au) ^fflV>. KJPIi2 Oiimi:b 

^(Dl^mt. ^^^J-Gea Sb2 Tes ^—^v V t*ini«t 
h^ffi3tU *X/^^U >i/l*lc*k 
oT. E&»K«««»lCfi«)Silft«a>»I'&35J5wtJI5 

[0 0 2 41 ±E«*05r>r Xi^^llt^TE® • iBSO) 

830I1ID) a:5^>f XiJ7cr)ffl5l^]^S!W:l Om/sectb, Efi^ • 
IH*®^»t» 5 MHzTli^Sr 1 ^Isimia*^ k^—n 
-^^hE®) b:fep (£ilT©^WC:feViXEe • IS 

) C<?>«f. C/N3^«5 OdBSi^Ji, tS***t2 5dBa 
±, *>t?E»««««ffl»C:fettS«ft:fi^ (E«V-^ 

;VE»tbT+^>{c^fflWi^(t-c^^o ::(D<t'5;^E» 

tMJs^z.t.xzt^o wmj^v-<r>mtaknv-'mm^ 

1) Jc^fo (SI) »;:«> »linb:?hKfl:4&<Dfijba. 5: 
0:1 0 0 o'cic:fe^tsiS«P^^e*x^;i':?— ^#fEb 
ft®»ttfl[li. <fc^ffiKefelI3flRSfi*B. 

[0 0 2 5] 
[SI] 
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7 



(5) 



«pBB^4 - 3 2 5 2 8 8 



S 



CdtOt 
HorOa 
LbeO* 
NdaOi 
ScaOi 

SrO 
TbtO« 
TbOa 
Y20j 



2395 
2307 
1900 
2485 
2300 
, 2430 
2292 
3220 
2410 



-970 
-10 10 
-960 
-960 
-1020 
-980 
-930 
-1000 
-990 
-1030 



15. 1-- 17.2 
15.&-20.0 

15.4- - 19,9 

15.5- 18.4 

15. 5- - 19.5 

15.4— 19.0 

15.6— 18.0 
15, 6*- 19.5 

15.5— 19.6 

16.3- 19.2 

15.4— 18.6 



Gd>0» + Ho»Oi 



15,5—19.6 



CoO 

CeOa 

S DOa 

TasOb 

TiO 

VtOa 

WOt 

ZnO 



1795 
1116 
1630 
1872 
1750 
1970 
1500 
1975 



[0 0 26] (^1) JlD. 1 0 0 0-ClC:feW^«*^ 
*a*x:*^;l.:^— 3^1-9 0 OkJ/molO. 

n:fc. — 10 0 o-CJc:fetts«q5^fi&e*x:?^;^=^ 

-*t-9 0 OkJ/aol 02i:t)fe:;*C^Vig&Yl:^<^>Mi:LT 
^0 3&frf:^CoO. Ge02, SnOi, TaiOs, TiO. 

©^^e *x^jm^— 9 0 0 kJ/mol Oa i; D 

[0 0 2 7] ^^ic. wmm\zmsxf^mcmom& 



-290 15.3—16.3 
-330 

-320 ft ^ 

-600 15.5—11.2 

-840 15.3-16.8 

-$10 15.5—17,0 

-360 15.5-16.4 

-420 ^ ^ 

daOa«*t>J>;^Vi«^fctt. ©-^ffift^i:^— V-1f 

if-AlcJ:^Sfe»€r3&^ffiT»'&o Gda 

08»SDS&a5^)5:«^©iB*»ttT?W:. GdaOaS*«8 
40 wtX£AT<Z)«^JCtt2 5dBJ54±<0?B*^3&^Se»n^>J&<, 

3^^^. cnit. GdaOa3;^#<;&^£:v GSffROje 
S^i^S, ^JiieS^®S:&^fiTT^;i^J-i:S. H02 
Os. LaaOs. NdaOs, ScaOa, SmaOa. SrO. T 
baOs. TbOa, Ya Oa ICHl/Tfe Gda Oa»iina:f^«<Z> 

50 [0 0 2 8] X, ±S«pttS:*TS»^b«l&S»a»^^ 
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9 

Gd2 03 tH02O3^^n^nB2^«K«<sfc^2, 5wtX 

[0029] m»m2 

±^»(Dm^i^ (Ge) t (Sb) , (Te) x+y+z=l 
$ 0 0 0'CJC:fett'&©*P±^S*X^;l/^ 

-ifl- 9 0 OkJ/Bol 0> <fc D t>/h$Vi»fl::«i G^frWlC 

llGdaOa, HOaOa, LaaOs, NdaOs, SCiOs, Sm 
jOa, SrO. TbaOa. ThOi. Yi O3 © 1 0 SJgOK 

^F-fy^bTVi^. ftS^CDK^^. S«<ffl*«l 5 0 
Dm, mJ»mWfi2^^^t:\^1t. j^ltlgl^RJ92 Onm(0 

[0 0 3 0] ^^O^m^. • 

(Ge) « (Sb) r (Te) . 
0.10^x^0.35 0.10^y 
0. 45^z^a 65 X +y+ z=l 

tm.-x^^rLt.im^^ntL. msmi:,\^x:\x. i o o 

0-CJC:6»se2P^iffiefiX^;^=^^--*^~ 9 0 OkJ/mol 

[0 0 3 11 E®liR^«^^<^Ge-Sb-TeM^«5H 
Ji. 03 CD A, B, C, D, ETH^n;t«ffl^fe<&« 

[0 0 3 2] Jti!KDfc85J;i. 1 0 0 0'CIC;fettS«2P^ 
riSa*x:^;i/^-}^t~ 9 0 OkJ/molOj J:0'b:^^ViK 

«Digb»tt^il'<feo ^MfST^Vifc, CoO, GeO 
J. SnOi. TaiOs, TiO, VjOa, WOi, ZnO<^ 



(6) »H^4-32 52 8 8 

10 

to 0 3 3] i2®»m^dG»<?[)Ge-Sb-Tefift«ifflS 

(Ge) . (Sb) , (Te) . 
0.10^x^0.35 O.lO^y 

0. 45^2^0.65 x+y+z=l 

(GeaSbjTcB) 1 (GeSb»Tc4) i-t 

10 O^x^l 

tm^^ (!^^BS62-209742-^^^ tl^^l::. M^DjIU 

(GeaSb2Te5) 1 (GcSbiTc«) i-« 

O^x^l 

[0 0 3 4] ^M3 

2^«. iBili»R§Ge-Sb-TclCfSftft>C* 

-tetr'bTe^li I n^3^*i^i:f ^E^l* 
R. «;^tiTe-Ge. Te-Ge-Sn, Te-Ge-Sn-Au. 
Sb-Te, Sb-Se-Tc, I n-Te, In-Se, In-Se-T 

1, In-Sb, In-Sb-Se, I n-Se-TeJCift«lCftJg;^ 

Sft^a (:^#«ictt. 1 0 0 o'cic:fett^s*p^*e* 

30 X:?^Jl.*-3^t- 9 0 OkJ/moI 0» i 0 "b/hS V«ft;«j) 
(«2) (InSb) tTe7«^<DI6fl:«^SS 

H-r !:/^bTV^^« «SMOR^«:. S«(ffl^l 5 On 
B, ^ltS«!l35« 2 0 0 nai: bfc* 1 JC^b>5:E« 

aia»^Ta#*ioooigE»bfc«#jc. fB» 

4» M«lK«8fi8c^^fl:;5>^0.03DiinJ&lTi:?5:S/^y-«« (fiS 
ES/^y-IBffl) & (S2) ic^bX*^. 
[0035] 
[S2] 
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11 



(7) 



»M¥4-3 2 5 2 8 8 



12 



Ho<03 

NdtOi 
SciO« 

SrO 
TbaOi 
ThO* 
Y.O, 



2330 
2395 
2307 
1900 
2485 
2300 
2430 
2292 
3220 
2410 



-970 

-1010 
-360 
-960 

-1020 
-980 
-930 

-1000 
-990 

-1030 



19.2-22.5 
19.7-25.4 
19,4'^ 25.0 

19.6- 23.3 
19.4'^ 24. S 

19.2- ^24.9 
19.5-24.7 

19.3— 25.2 

19.7- 24.8 
19.2-24.4 
20.1—23-1 



CoO 

GeOs 

SnOa 

TaeO« 

TiO 

VaO» 

WOs 

ZdO 



1795 
1116 
1630 
1872 
1750 
1970 
1500 
1975 



[0 0 3 61 m2) ^X). 1 0 0 O'ClC^tt^SJp^ 

0 0"CJC^ft-5g*P^6*x:*^;i/:f-3&t- 9 0 OkJ/m 
O. GcOf. SnOi, TaiOB, TiO, Vi Os, W 

r^aife^a^^i-x, 1 0 0 o'crc^fettseip!^^ 

a *x:^^;p^--;0«- 9 0 0 kJ/mol Ot ^ 0 V^Kfls 

[0 0 3 7] X. i^^itmmi)^it^^m<. i if-Aic 

«5i<. 1 tf-Alc<t^S^a#^«fflj8-C^^3&«. E® 



-290 
-330 

-320 Mt^ 

-600 19.4-21.0 

-840 19.6— 22,7 

-610 19.4-21.9 

-360 « ^ 

-420 ^ ^ 

5Z? -C^S (»KBg60-112420^4^«) • Tc-Gc-Sn-AuE 

mmmc^m^^^. imm. mt^m^moi o o o*cic 

:fett^«2p^^a 6x:^^;^^-5&t- 9 0 OkJ/mol O2 «fc 

[0 0 3 81 m]&m4 

1 TJi. Ge2 S hi Tes E&l»KlC^ttlC^«;^K 

-r^^t)^ 1 mm. ^itmwmo i o o o* cic:&w 

SSqS^dcafix:^;W=?— ;&J-9 0 OkJ/molOj JlDfe 
[0 0 3 9] 3 ) JcGea S ba Tes E&»I^CDM^iHC 
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(8) 



«fM¥4 - 3 2 5 2 8 8 



13 



-^o Ki^mttmz\t^ (Au) ^fflVK KiP«2 0nma: 

(kJ/flol Oz) 



J4 

(^4) \z\t. :5f=g^^H«»^ca^«R^b««>« 

/Sl. Rtf 1 0 0 o*cic:feit*8*^«esx^;v:^-^ 

[0040] 
[S3] 



G da 
H 03 Oa 
Lai O3 
Nd«0» 

S rO 

TbjOa 

ThOc 



2330 
2395 
2307 
1900 
2485 
2300 
2430 
2292 
3220 
2410 



-970 

-10 10 
-960 
'960 

-1020 
-980 
-930 

-1000 
-990 

-1030 



15. l-- 17:2 
15.2-19.6 
14. B- 19.3 
14.9^18.6 
15.2*^19.6 

15.1- 19.1 
14. 7-* 18.9 

15.2- 19.2 
15.2-19.0 
14.9-18.9 
15.0-19.2 



CoO 
Ge0 2 
SaO« 
TaiOt 
TIO 

WOt 
ZnO 



1795 
1116 
1630 
1872 
1750 
1970 
1500 
1975 



[0041] ms) ^x)^ ^»mm\zm uxmnft^F 
m^mifi. 100 o'cfc:fett^^^^^s*x^ji/^- 

\z. ^ttfumoMv^fst^m^fi^ff^^mw^'y—mm 

[0 0 4 2] ^ ^\zm§stmm(DmRmm^jK\ffx. ijgs 
{t'4^^mitmmiAth\z&»x. i^^m»mm\zi^v 



-290 15.2—17.0 

-330 15.2-17.1 

-320 16.0—16.0 

-600 15.3—16.7 

-840 14.9-17.2 

-610 15.2—17.0 

-S60 15.1—17.1 

-420 15.3-18-4 

X. i^^it]z*^muisammmmoonsec&:r) x. 
m» • m^(o»f)M\ymzi^&mimmi&^{tifi^c{z 

<\fmm}t. Ge-Sb-Te^jSgSJ'CDffl^H*^, 
40 (Ge) . (Sb) T (Te) . 
0.10^x^0.35 0.10^y 
0.45^2^0.65 x+y+z=l 

X. ff^^^miSimi^^i 0 0 o"ctc:feJt«)e2p^s6x 

9 0 Okl/mol Oi J: D t>/h$ ViKffcl^^ 0 
U^m-^XUb^^izij^i^if^^r^. X. ^ttScDfi^S: 
2 Onm^TtC-T'&ei^iT. »r)mvm»l^^^S^&tmm 
\zy:^-i^^m^Xfb^ < 2: ^: t>ft*>-^T«SR$ 

[0 0 4 3] gB«IVJK£j5Kj!^OGe-Sb-TeMA9Bffl€r 
SO $6tC»b<ttWL3tjB». 
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(9) 

15 

(Gc2SbjTe6) « (GeSb2Te4) i-. 

m im!^\zitwm^mmm ^m^^^^yz^^tSi^ 

(GeiSbiTes)! (GeSlhTc4) i-. 10 
[0 044] 

IIJ£*S|4Trtt. Ge-Sb-Teffi»l»ie<OMfil. ^ttfrW 
JtlftKUCft^jarKflrf*. -i^Ut>% 10 0 0'CJc:feJt*S 
2p^J5Kg6X^;V^— 9 0 OkJ/mol 

c. Te-Ge-Sn. Te-Ge-Sn-Au. Sb-Tc, Sb-Sc- 20 
Tc, In-T€, In-Se, In-Se-Tl, In-Sb, In-S 

^^umcm {MAim\z\% \ o o o-c(c:fett<£»^2p^riG 

a fix:?^;^^— 9 0 0 kJ/fflol Oj <fc D t>/h$ V^R^ 
[0045] *^Jfi0g. 3 &a5^-&t>^*, 519 



#Ba74-3 2 5 2 8 8 

16 

[0 0 4 6] 

^Jg054T> Ge^SbrTesE&^IKO^fii, ^l^fr^HlC 
bi:::fett^E®^J^J^*S«**ft;)«i^«i®$ns*^«:, fi^S 

[0 0 4 71 — ^tUT. (S4) lCGe«SbsTe5ES 
«<5E)«ett5.25-f >5"g<D3tf^Xi:b&. EAI9RCD1S 

^\zentm^Wim^nit^»mii^'^> F-f ^y^^bTv* 

fi^fllJI<Z)]B«». 5 Oniiu E»l» 

m±i)^2 O OnmTffe^o (An) 
Vi. K^tt2 Oiiiii^b:^. ftScr)J^J«ttX/1:$^ U 

^fcttiOSI'&j&tS OwlXt3feSJ:5fcbfc. ^ftWlfc^ 

UfcE®^f}^T. SlaS^Tm^^i:^lHlEftU;rc«'& 

m («5i8[E»/t»7-«IH) & («4) \Z^VX^^. 

RZ^l 0 0 0"Crc:fe^t'5^2P^a*X:|^;i^^— ^ 
»Ebfc, 
[0048] 
[S4] 
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(10) 4*18^4-3 25 2 88 

17 18 



Ho»Oi 
LasOa 

Set O a 

SnsOa 

SrO 

TbeOi 

TbOt 



2330 
2395 
2307 
1900 
24B5 
2300 
2430 
2292 
3220 
2410 



-970 

-1010 
-960 
-960 

- 1020 
-980 
'930 

-1000 
-990 

-1030 



16.1- 17.2 
14.9-19.1 

15.2- ?- 18.8 

14.8- - 18.3 

15.0- 18.7 
15.2-18.9 

15.1- 18.4 
15*1— 18.6 

14.9- 18.7 
15.0-18.8 

15.2- IB.l 



CoO 

GeO e 
SnOt 

TiO 

WO» 

ZnO 



1795 
1116 
1630 
1872 
1750 
1970 
1500 
1975 



-290 
-330 
-320 
-600 
-840 
-610 
-360 
-420 



[0 049] (S4) ,fc?), 1 0 0 0'ClC:fe»^Sip^ 
J^SSX:^^;!'^— :^-9 0 OkJ/inolO»^0'b4N;3fV>K 30 

CO 0 5 0] '^i^\zmmt»m(omscmm^a:ttfx. 
xmm\zis^f^mit«i^m^/ormmm^mf^^ti 40 

\zmmmi^i^^ei^iti)^±\:^\z<\.mg^\t. ce-sb-T 

(Ge) . (Sb) r (Te) . 
0.10^x^0.35 aiO^y 
0-45^2^0.65 x+y+2=l 

X. ff^^emmcomuam^. 1 ooo*cjc:fettssip^ so 



15.0— 17.1 
14.9—17:3 

15.2— 16.4 

15.1- 17 .D 
14. 8-- 17.0 
15.1—17.3 

15.3— 17.1 
15.0—16.8 

9 0 OkJ/mol 0» <t 0 t>/h$ 

CO 0 5 1] mmmm^^^<oGe-sb-Te»aLmm^ 

(GesSbsTes)! (GeSbiTei) i-i 

O^x^l 

i>^m^^tmmz. »r)sv\zK»-m^iz»3m»tm 

i&^^(o^iti)mmx;fo'z>rc. i^^immi)m^^z:h\t 

(GciSbaTcs) X (GeSb»Tc4) i-i 
O^x^l 

CO 0 5 2] ^^\z. ^mm\zWitorr^m{t«i(Dm&^ 
mmz^om^if^izvTz. ^m-r^stit^hvxG^io 

», HoiOa, LaaOs. NdiOa, SciOs, SnbOs, S 
rO, TbaOj. TbOa. y2 Oa $^iS^Tl^K^ff J^oi^c 

i)K i^^rtKDm^^. ^mm^\z£^^«L{t^(Dm^i)^ 
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(11) 



4$§8T4-3 2 5 2 8 8 



19 



20 



i2*S(l3feVi. m7L\^. AUOa, SiOx. Ta2 05, Mo 
Os, WOs, ZnS, Zr02, AlNx, BN, TiN, Z 
rN. PbF*. MgFf«a>»«#:*tt2in^oa^;a:fi 

[0 0 5 4] X. ^mz^fsm^^^^mm±mz.n 

[0 0 5 5]Slft«l7 
miW6-rl^. Ge-Sb-Te®4i^»IK(Z>Mfil. ^«M-« 
t-?^*)^ 1 0 0 0-CJC:fett^e 
Ip^^afiX^;^^— *«-9 0 OkJ/mol OscfcDfe^^ 

Te-Ge-Sn, Te-Ge-Sn-Au, Sb-Te. Sb-Se-T 
e, In-Te. In-Se, In-Se-Tl. I n-Sb, I n-Sb- 
Sc, In-Se-Teffift»R©M«. 
^U^^^ {^{^mz\tl 0 0 0*CJc;fe^t^S2p^*Sa 
ax^JP:^— ;&^-9 0 OkJ/mol Oi^ D 'bd>S V^Kfl: 

[0 0 5 6] iieiTt). IIJ£036l^«lc. Sft«ic^?&: 
S^tt. 0 0 0*Ctc;^(t^8l¥^SAx 

9 0 OkJ/mol Oi J; D t>/h;3?ViRfl:tt, * 



[0 0 5 71 *llllfi«. &C^»«3&ai5^-&t>ii:^. 
[0 0 58] 

i^m(D^W:^ 1 0 0 0-ClC:fett^g2p^^afiX:^;l. 
3^^- 9 0 0 kJ/mol Ot J; 0 'b/>$ V^Kfl:«I^ESI» 

S»?a:it D « L.«ptt*«S ^n-5E»/t 17 - (Off «IBH;&« 

[0M(OffiJ»^tl£i»] 

[0 2] Gc» S bj Tes -Gdi O3 E»»R^Wr*7^-r X 
^CD. EI§^^B^{Ci&a&^GdsOa<DfiSlt£:1g£4son 

[0 3] Ge-Sb-Te^^«^i'i:"r«»8a»»BS<Z>^«» 

[04] :*im^<o^m<o^tm<omi&^mrw®^ 

1 S% 

2 

3 IB^IilS 

4 «aB 

5 

6 

7 ^tSI^^ 
8 

9 ^RSttJi 



[01] 



[02] 




^3 e^ifDl 





















2D • 












0 - 



10 zo 
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(12) 



- 3 2 5 2 8 8 



[031 



(GftxSbjf Tee) 



aro i z «a3f 



60 



[04] 



-3 




2-^ 
-/ 



d0 
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